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For the purpose of decidiug whether a particular requirement of this standard is complied with, tile. r'inal vahx. observed or calculated, expressing the result of a test or analysis, shall be rounded off in accc~xd:In~e with XS1 1960 `Rules for rounding off numerical values {rt-vised)`. The number of significant plaoes rzrained in the rounded off value should be the same as that of the specified~value in this standard.
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Indian Standard

SPECIFICATIONFORPERMANENTMAGNETS
PART 1 GENERAL REQUIREMENTS AND TESTS ( 1 SC-OPE This Indian Standard (Part 1) specifies the general requirements and methods of test including climatic and mechanical durability tests for permanent magnets for use in electrical, electronic and telecommunication equipment. 2 REFERENCES The Indian Standards listed in Annex A are necessary adjuncts to this standard. 3 TERMINOLOGY 3.0 For the purpose of this standard, definitions shall apply. 3.1 Magnet A body possessing or intended to possess an external magnetic field [see also 10.14 of IS 1885 (Part l)]. 3.2 Permanent Magnet no power to maintain its A curve representing the change of magnetic flux density, magnetic polarization or magnetization in a material, when the magnetic field strength undergoes a variation.
NOTE - Where it is desirable to distinguish between curves representing magnetic flux density, magnetic polarization and magnetization, the following terms may be used: B-Hcurve J- Hcurve M-Hcurve

First Revision )
multiplied by the vector product of the velocity and the magnetic flux density and is represented as-follows: F =Q"jx% 3.7 Magnetic Field Strength (H) An axial vector quantity associated with the flux density at a point in a magnetic field such that: curl and div E =' - div z where

H =7+x

szi

the following

J

=

current density, and

5 = electric flux density or displacement, both applying to the same point as curl H.
NOTE In a magnetic substance having magnetization z

:

3.8 Magnetization

Curve

A ~magnet which requires field. 3.3 Magnetic Field

A region of space in which there exists a magnetic state associated with forces. 3.4 Magnetomotive Force (Along a Closed Curve)

The line integral of magnetic field strength around thecurve.
It is that force which tends to produce a magnetic NOTE field. In magnetic testing it is most commonly produced by a current flowing through a coil of wire, and-its magnitude is proportional to the current and to the number of turns.

3.9 Static Magnetization

Curve

3.5 Magnetic

Pluz (a)

A magnetization curve obtained at such a low rate of variation of field strength that the curve is not influenced by the rate of variation. 3.10 Dynamic Magnetization Curve

The integral of the magnetic flux density over the area being considered [see also 10.19 of IS 1885 (Part l)]. 3.6 Magnetic Fiux Density or Magnetic Induction (B) A solenoidal axial vector quantity, which at any point defines the magnetic field at that point. Its value is such that the force exerted on an electric chargeat that point movine at a given velocity is equal .to the charge 1

A magnetization curve obtained when the rate of variation of the field strength is high enough to influence the curve. 3.11 Initial Magnetization Curve

The magnetization curve obtained when a material, initially in a demagnetized state, is subjected to a
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1998 3.18 Self-Demagnetizing Field

magnetic field, the strength of which increases ~monotonically from zero. 3.12 Hysteresis (B - H) (J - H) (bf - H) Loop Aclosed magnetization curve showing hysteresis.
NOTE- By the definition of magnetichysteresis, the hysteresis loop is formed by static magnetizationcurves. However, it may also be loosely used to refer to the loop formed by dynamic magnetization curves. Although such a loop will generally dependon processes additional to magnetichysteresis.The term (B - H) (J - If) (M - H) may be usedto refer to the dynamic case.

The field in a magnetic material arising from the

magnetization being discontinuous along the magnetic circuit. 3.19 Magnetic Cu-cuit A combination of media, mainly comprising magnetic material, forming a closed path through which a magnetic flux may pass. 3.20 (Air) Gap A gap in the magnetic parts of a magnetic &cuit. It is crossed by the flux lines and is short relative to the magnetic path length [ see also 11.1 of IS 1885 (Part 111.
3.21 Energy-Product Curve, Magnetic

3.12.1 Static (B - H) ( J - H) (M - H) Loop

A hysteresis loop obtained at such a low rate of variation of field strength that the curve is not influenced by the rate of variation. 3.12.2 Dynamic (B - H) (J - H) (M - H) Loop A loop (B - H> (J - H) (M - H) obtained when the rate of variation of the field strength is high enough to influence the curve. 3.13 Coercive Field Strength (Coercive Force) Magnetic force necessary to bring the-flux density of the ferromagnetic body magnetically to zero after it has been previously magnetized. 3.14 Coercivity, &B The value of the coercive field strength when the material is brought from saturation by a monotonically changing field. 3.15 Remnant Fiux Density or Remnant Magnetic
Polarization or Remnant Magnetization

The curve obtained by plotting the product of the

co-ordinates of the demagnetization curve (& Hd) as. abscissae against the induction Bd. 3.22 &El Product
The product of the flux density and field strength of a

permanent magnet at any point of any demagnetization curve. It is a measure of the total energy stored in the external field of the magnet per unit volume of the permanent magnet material producing the field.
NOTES 1 The maximum value obtained on the demagnetizationcurve is denotedas (B-H) mu. 2 The energy in the field external-to the magnet material per unit volume of the permanentmagnet is W = y.

The value of the flux density at a point in a material when the applied field strength (including the self-demagnetization field strength) at that point is zero.
NOTES 1 Under these conditions, the remnant flux density equals the remnant magnetic polarization and also equals&c remnant magnetization multiplied by the magnetic constant. 2 In graphical representation,it is the value correspondingto any intersectionof the magnetizationcurve with theB (ora axis.

3.23 Type Tests Tests carried out to prove conformity to the requirements of this standard. These are intende&to check the general qualities and design of a given type of component. 3.24 Acceptance Tests Tests carried out on samples selected from a lot for the purpose of acceptance of the lot. 3.24.1 Lot All magnets of the same type, grade, category and ratings manufactured by the same factory during the same period using the same process-and materials. 3.25 Routine Tests

3.16 Remanence,&

"

The value of the remnant flux density when the material is brought from saturation by a monotonically changing field [see also 10.44 of IS 1885 (Part l)].
3.17 Demagnetization Curve

The part of a hysteresis loop which lies in the second or fourth quadrant. Unless otherwise stated this refers to demagnetization from saturation by a monotonically changing field. 2

Tests carried out on each and every magnet to check the requirements which are likely to vary during production.

IS 6077 ( Part 1) : 1998 4 CATEGORIES 4.1 The magnets shall belong to the following categorydepending on their ability to withstand the climatic severities listed below: Climatic Test [See IS 9000 (Part 1)] Dry heat Cold Damp heat (Steady state) Damp heat (cyclic) Rapid change of temperature Low air pressure Severities cat 1 +lOOOC -55OC 56 days 6 cycles, upper temperature: 55OC +lOOOC to -55Oc Not applicable 5.2 General Conditions for Tests 5.2.1 Selection of Samples Samples for testing shall be so selected representative of each type and category. 5.2.2 Atmospheric Conditionfor Testing as to be

Unless otherwise specified, all tests shall be carried out under the standard atmospheric conditions for testing specified in IS 9000 (Part 1). 5.2.3 Precautions During measurements, the samples shall be placed well clear of the influences likely to cause error. 5.3 Magnetic Tests 53.1 Gap Flux Test

NOTE - In case of special requirements where the above category cannot be applied, different combinations of climatic severities may be agreed to between the purchaser and the supplier provided that the degrees of severity are chosen from those specified in IS 9000 (Part 1).

5 TESTS 5.1 Classification 51.1 Type Tests of Tests

This test is requiredto measure the flux in the air gap of the particular assembly. The tests shall be carried out by using a suitable instrument, such as a flux-meter, gauss meter, etc. The permissible value of the flux shall be as specified in the relevant specification. 5.3.2 Demagnetization Curve Test

The procedure for type tests shall be in accordance with IS lO673. The sequence of type tests shall be as given in Annex B. Unless otherwise agreed, seven samples shall be supplied for type tests. 5.1.2 Acceptance Tests

The acceptance tests shall be carried out on a limited number of samples selected in accordance with the sampling procedure given in IS 10673 and which have passed the routine tests. Two groups of samples, one for non-destructive tests (Group A) and the other for destructive tests (Group B), shall be selected in accordance with Annex B of IS 10673 and the samples in each group shall be subjected to the following tests in the order given below: Group B (Destructive Group A (Non-destructive Tests) Tests) a) Working point a) Vibration b) Shock c) Climatic sequence d) Rapid change of temperature The samples shall conform to the requirements specified in respective clauses. 5.1.3 Routine Tests The following a) b) shall constitute the routine tests: and to the requirements

This test is required to ensure the quality of the magnetic material. The type of sample shall be decided by agreement between the manufacturer and the user. The B-H-curve shall be plotted by a suitable apparatus having an accuracy of 3 percent or better. The limits of deviation of the measured B-H curve from that specified in the relevant specification shall be within the specified limit. 5.3.3 Working Point Tests

This test is carried out for checking the gap flux of magnets in an equivalent magnetic circuit. This test may be done in accordance with 5.3.1.
NOTE - The equivalent magnetic circuit is the one which has the same reluctance as the actual assembly.

The test shall be carried out using a suitable instrument preferably a flux meter. The value of the flux at the working point shall be reported or with a specified magnetic circuit, the value of the induction shall be reported. 5.4 Mechanical Tests 5.4.1 General Examination The magnets shall be visually following defects: a) examined for the

General examination, Gap flux test.

The magnets shall conform specified in each clause.

Surface conditions - All magnet surfaces shall be free from foreign materials which would tend to hold or collect extraneous

3

IS 6077 ( Part 1) : 1998 particles on unmagnetized b) the magnet condition. surface in the 5.5.1.4 Damp heat (cyclic) remaining cycles The specimens shall be subjected to the remaining five cycles of this test in accordance with IS 9000 (Part 5/Set 1). 5.5.1.5 Final measurement After the climatic sequence the specimens subjected to the following test: Demagnetization curve test (see 5.3.2). shall be

Chips and burrs - Magnets shall be free from loose chips or burrs. They shall be free from imperfections which will result in loose chips or particles under normal conditions of handling assembly and service. A chipped edge or surface shall be acceptable if not more than 10 percent of the edge or 5 percent of the surface is removed, provided no loose particle remains at the surface. Other physical defects - Imperfections, such as hairline cracks, porosity, voids, cold flow, shrinkage and others, all of the type commonly found in case or sintered magnets, shall be considered acceptable if the following conditions are met: i) The magnets meet the requirements of 53.1, and ii) The imperfections do not create loose particles or other conditions which will interfere with the proper functioning of the end device.

c)

The values of induction at any particular value of H shall not deviate by more than one percent from those' measured under 5.3.2. 5.5.2 Damp Heat (Steady State) The specimens shall be subjected to this test in accordance with IS 9000 (Part 4) using appropriate degree of severity. After recovery demagnetization induction at any by more than under 5.3.2. the specimens shall be subjected to curve test (5.3.2) and the values of particular value of H shall not deviate 1 percent from those measured

5.4.2 Shock The sample shall withstand the shock accordance with IS 9000 (Part 7/Set 1). 5.4.3 Vibration test in test in

5.5.3 Rapid Change of Temperature Cfor Metallic Magnets Only) The specimen shall be subjected to the rapid change of temperature test in accordance with IS 9000 (Part 1WSec I) with the appropriate degree of severity. The specimen shall then be subjected to the following test: Demagnetization curve test (5.3.2).

The magnet shall withstand the vibration accordance with IS 9000 (Part 8). 5.5 Climatic Tests 5.5.1 Climatic Sequence 5.5.1.1 Dry heat .

The specimens shall be subjected to dry heat test in accordance with IS 9000 (Part 3) with the appropriate degree of severity. 5.5.1.2 Damp heat (cyclic) first cycle The specimens shall be subjected to the first cycle of this test in accordance with IS 9000 (Part S/Set 1). 5.5.1.3 Cold

The values of induction at any particular value of H shall not deviate by more than 1 percent from those measured under 5.3.2. 5.5.4 Salt Mist The sample shall be subjected to salt mist test in accordance with IS 9000 (Part 11) and shall not show corrosion. 5.5.5 Mould Growth The sample shall satisfactionaly withstand accordance with IS 9000 (Part 10). the test in

The specimens shall be subjected to the cold test in accordance with IS 9000 (Part 2) with appropriate degree of severity.
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ANNEX

A

(Clause 2)
LIST OF REFERRED
IS No.

INDIAN

STANDARDS
IS No.

Title Electrotechnical vocabulary: Fundamental definitions Basic environmental dures for electronic items: General Cold test Dry heat test Damp heat (steady state) test Damp heat (cyclic) test, Section 16+8 h cycle 1 Part 1

Title Impact test, Section 1 Shock Vibration (sinusoidal) test

1885 (Part 1) : 1961 9000

(Part 7/Set 1) : 1979 (Part 8) : 1981 (Part 10) : 1979 (Part 1 I) : 1983 (Part 14) : 1988 10673 : 1983

testing proce: ahd electrical

Mould growth test Salt mist test Change in temperature test for for

(Part 1) : 1988 (Part 2) : 1977 (Part 3) : 1977 (Part 4) : 1979 (Part S/Set 1) : 1981

Sampling plans and procedures attributes inspection by electronic items
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ANNEX B (Ck.zuse 5.1.1)
SEQUENCE OF TYPE TESTS

(All Samples) I General Examination

(5.4.1)

Gap Flux Test (53.1)

1

Demagnetization

I

Curve Test (5.3.2)

1
Working Point Test (5.3.3) 4 1 First lot (3 Samples) i Shock (5.4.2) Second lot (2 Samples) 1 Third lot (2 Samples)

I
Salt Mist (5.5.4) I MouId Growth (5.5.5)

I
Damp Heat (Steady State) (5.5.2)

I Vibration (5.4.3)

1
Rapid Change of Temperature , (5.5.3)+ Climatic

Sequence

(5.5.1)
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